Activation of mitogen-activated protein kinase and its activator by ras in intact cells and in a cell-free system.
Mitogen-activated protein (MAP) kinase is a serine/threonine kinase whose function is thought to be essential for the transduction of mitogenic signals. MAP kinase is activated by phosphorylation induced by a variety of extracellular stimuli, and its direct upstream activator has been identified. Using amphibian and mammalian systems, we show here that ras can activate MAP kinase and its activator. Injection of v-Ha-ras p21 into Xenopus immature oocytes activated both MAP kinase and maturation-promoting factor (MPF) activities. The activation of MAP kinase preceded that of MPF, demonstrating that ras activates MAP kinase in an MPF-independent pathway. Moreover, we found that the MAP kinase activator is also activated in ras-injected oocytes. Activation of MAP kinase and its activator occurred also when the v-Ki-ras gene was conditionally induced in rat fibroblastic 3Y1 cells. Furthermore, we observed that ras activated MAP kinase and its activator in a cell-free system prepared from Xenopus oocytes. Using an antibody against the Xenopus 45-kDa MAP kinase activator, we demonstrated that the 45-kDa activator molecule was activated by ras. These findings suggest that the MAP kinase activator/MAP kinase system may be the downstream components of ras signal transduction pathways.